Characterization of the Wilson disease gene encoding a P-type copper transporting ATPase: genomic organization, alternative splicing, and structure/function predictions.
Wilson disease is an autosomal recessive disorder of copper transport. Disease symptoms develop from the toxic build-up of copper primarily in the liver, and subsequently in the brain, kidney, cornea and other tissues. A candidate gene for WD (ATP7B) has recently been identified based upon apparent disease-specific mutations and a striking amino acid homology to the gene (ATP7A) responsible for another human copper transport disorder, X-linked Menkes disease (MNK). The cloning of WD and MNK genes provides the first opportunity to study copper homeostasis in humans. A preliminary analysis of the WD gene is presented which includes: isolation and characterization of the 5'-end of the gene; construction of a genomic restriction map; identification of all 21 exon/intron boundaries; characterization of extensive alternative splicing in brain; prediction of structure/function features of the WD and MNK proteins which are unique to the subset of heavy metal-transporting P-type ATPases; and comparative analysis of the six metal-binding domains. The analysis indicates that WD and MNK proteins belong to a subset of transporting ATPases with several unique features presumably reflecting their specific regulation and function. It appears that the mechanism of alternative splicing serves to regulate the amount of functional WD protein produced in brain, kidney, placenta, and possibly in liver.